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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image high in 
picture quality by eliminating light quantity loss, reducing 
a spot diameter, and increasing depth of focus by 
providing a beam shaping means having a 1 st and a 2nd 
diffraction optical element in the optical path between a 
light source means and a deflecting means and making 
luminous flux deflected between the 1 st and 2nd 
diffraction optical elements cross the optical axis once 
thereby effectively shaping the luminous flux. 
SOLUTION: The beam shaping means is provided in the 
optical path between the light source means 1 and 
deflecting means. The beam shaping means 4 has the 1st 
and 2nd diffraction optical elements 9 and 10 which 
shape the luminous flux emitted by the beam shaping 
means 4 into ring-shaped luminous flux whose light 
intensity distribution is larger at the marginal part than 
nearby the optical axis. The luminous flux deflected 
between the diffraction optical elements 9 and 10 is 
made to cross the optical axis once and then the 

diffraction optical elements 9 and 10 are formed in the same shape. The diffraction optical 
element 9 deflects the incident parallel luminous flux from a collimator lens 2 around the optical 
axis by a specific angle and the diffraction optical element 10 deflects this luminous flux into 
parallel luminous flux around the optical axis again. 
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tim uc^i^'j^-^^'-u yxiz X 0 ^nm. 
tixmmmzm^u mMmmzx*)m\^^tLf^ 

mmmbwm\^mb<7)!Si<^>m'i'izh'-j.mm^ 

m^^m^mii&mizit^xmmmT^K^j:^^^ 
comizmthmi. m2(Dmn^mm^i^t. 
mi. m2ff)m^m'f-jsix'm\^^tLtmi:--SL 
mt^hixoizmmiztizx-^x, tmi. m 

mzm\^$^. miim2<^mmt^m'Fiimmi<omif 
■mm. 

tfi^^m'Fiiw^ 1 ff)mtfrytTm=FX'm\ii^iifz^m^ 
miimco^ffmizmi^^^h z t mmtm^ 

^cr>m*-h^j:^mmi ^mt^tLX\,^tzb^mi 
btin^mi. 2Xii3<Du-^-mw^^m. 
im^m5 ] friB^i . m2(Dmin^^mTii. m- 
m.(Dfm^z^^w&^tix\>^hzbimLb-rmi^ 

l|20U-f-^$3miS. 

m^m 6 ] mm^^zm txm^m^t^^m^ 
m^^m^mmizitKxmmmx'^< ^j:m^m 

cr)^i,zmmi-imi. ^2cr,m^^m'^t:^l. 
umi . m2(^mi!Tmm^mx'm\^^tiim.^-& 
mib^htxdizmm-?>zbizt':>x. mmi. m 
2<omyf^m^m-nmx m^i. 
mi.'m2<r)mt)xmmTmm*)mimnt:zb 

[ if *Ji 7 ] m le^ 1 <7)initif3fc^Si^««ie3 u ^ - 

mzm\^^it. mtm2<Dm^mm^iiUMi<omtfi 
^m'f'xmmtif::^i:wmmm'o<^m:mz 



m^^^hzb^mbthmm6(^i^-^-m^ 
I n^jss ] mm 1 m^yt^m^miM-:! u ^ - 

^Ul^bWl^^mbX-m^i^zmKc^-^. mim2cr,m 

mmmf-am i (^mmm'FX'mf^^ivf::^^ 
m^<r>^w&^m^^^h z b ^mLb-timm 

imsm9 ] mm i . m2c^m^^^m'i'ii. m- 
mmmmiD'^^j:mmx ^m^^tix^^izbim. 

m^m 1 0 3 mimmimim i (7)mm^m 
'i'f}>'^mtii^mmcomi:mmtt z b ^mib 

imm 1 1 ] Biim o mimtm i cominm^m 

[18^12] liflE«[0gm«ifnEmitOllIJff3K^« 
[000 13 

atcMt, mzmiixM^m^ji<^is.h\i'-j^mm^mz 
i *)m^W)^(:>m^tifimmmiz\;-M.m 
■tizb^zx^. X7ityhmi'h^<i-tbmzmm 

&ima^-^hZbti<X'^t. mi {i'«i^¥*7-n-fe X 

r-h'-Aruy^ (lbp) 

[00023 

i'^mwmi^zm^^htiim^^imizm^ximm 
m^izi^txmi^m't^^i^^iimucm. 

S:. mUi^iO^y^^-iJ^i^^tm^Pl 

mzx mmmizm^^^'^. f - e^^^thm^it 
^mzx'o^tm<r)Mmm (iS^n^A) ffl_htcx,-if 
•y hmzmy^^-t. ^com±i:^^txmmmin 

[00033 010 {i^<oa<O^SE3K^g(^Sa5flRl« 

[0 0 04 3 ^miiZ}5\'^XU~-f~J-~yhl 1 l**'^) 
ti5StL3t3t^ttKU— y Mil cOrtgBfclStt 

Vy\^V:^)l-UyXl 1 2{::Ai*t-CV^S. x'JyF'J 
;«{^/H^yXl 1 2CAItL3tW3K«<^'5*>±^i)fffl 

$8lrffl(cfcV^T«ii|X^tT?t«|6]f5l 1 3<7)«|tiI[B (R 

Sifffi) 1 1 BawsamtL-cssmLrv^i,, ^ix 

«|nlffl 113 aTffl[6l Li^rit^Ji^ffll' VX 1 1 4 i: h 
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X^) 1 2 0^:frtTS3feH7i.ffll 1 6±fcmitt, 
iO. ^t!S*H5Affll 1 ei^H+^WB^riffl 

[00 0 5] HI l{iH10tC^L:^^-ifan.yM 

1 iffymmmx'hi. 

[00061 ismtfcv^T 1 0 1 \mut Lx<^^mw 

10 2<±a^, 1 0 3(i*;^;?'-. 104li^ 

yxmm. losttny^-^u^-x. io6{±^p«? 
[0007] nm\zii\^xm%.'mi:^A.fiwmE^^z 

mmtd:i^WV-^\ 0 l55i»^,a3St;?iTJt3KS{i3 

^ 0 1 0 6 tc ct -5 T7Km»r®cO;*c§ § *5;^^>n^— f 
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[00 12] -eciTffinxhTXrff-y hgS/h$<^S 
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t. i}^^mm:m±^^x-mm:mm%h^t 
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[00 16] 

(1) mis^mmzmtx%m^m^^i(^^ti^mLfz 
^^n^j^-'^-u yxt.zx 0 m-'^m. t LT«[6] 

•fh\y-^-mst^mizii\.^x. mm^n.tmm 

t/i^m=mx'mmtihtmt:~si.mt^h:t>xoiz 

m-mx 0 it: z t mm. t lt vm. . 
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s^fifrEn u -i^yx-i}^h<7)?Jti^mMim 
\^$■\tln^^^^yJ\^tsHM&^^^bX'm^zm^J: 
mmm2cr,min^m^iiimicomifr^mi' 

f ffl|fil$ii;t3i£^S:fS««e<0¥1t3Kmt«[6i§-tt I, Z b 
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fz^^mm^m'n-Lxm^m±^zmytt. tmm 
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mif. rnh'-Am^mi^zt-i^mm-r^^mM 
&mt<mimizit^xmm.m'm< ^j:hmm^ 
mzmtimi. m2com^^m'Fi^i. urn 
1. m2<r>mm^m^m'm\^^ti?>yi^i:~mtm 
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[0019] miz{2-i) mim i (T^m^m^Fumi 

m^^zmi^^'ti^b'^. (2-2) mtmicom^^ 

m-^t-^&^±.mEnfi\ t sj^E^isi b -CSV ^^zm^ 

X'm\^^titz^im^m'ffi^izm\^^^i z t 
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[0020] 
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^^iOWOTBSHt'J)^. 113 (A) . (B) {±#^nit 

[ 0 0 2 1 ] H* , 1 ii&^RX'h 0 . ^;t{fifi3lf*c 

ly—fX'0^-oX\,-^h. 2lizi>J :!<-^-]yyXX'h 
0, 7t^^Sl*^'baitfUc3tm (^-if-3t«) 

^wtmzmix^^i, 3iimmn mam > x- 

[0022] 4J4t'-ASJ^g-C-J> 0 , Mh'-Ag» 

m2<Dm^m^9, lomxmm^tih^^-m 
mbis^h^xoiizmm-^zbizi-yx. mil. m 

2 (nmifmm'f- 9.10^ wi-m^ ( -mmm^ ) 

iOmt-Ci^l.. :*^IStJ^H|{cfcttS^lc7)|llt)f^^ 
*i^9{4ny^-:?-U'>'X2*><i><OAIt¥tT3t^^3t 

mm<7yfwtmzm\^^'±x\^i. ttzmicomifr 
^mT9bm2mm^m'Fi ocrywrnmn m 

m ^m-\,zLx^Lx\^h. 

[00 23] 11, 1 2«4#^ litem 1 . m2(7)[gtff3t 
[0 0 24] 5\ii^')yY^}il)i'VyXX'h'0 . iJ^ 



ijHz(^?m'^<r)m'>ifi:hi^Lx\^h. 6{t^m^^x' 

[0025] *||)|©gS{CfcV^TaMft^tlSl:T3Ki® 

x2X'm-'€m.t,z%^^fi. Ko^ffstiioT-eto 

5Km»riliD:»c# $*<t'-i>.®^$nTt'-AS}^S4 

'.zmth . tr h'-ASJ^g4 J: >) h'-AS 

ib^T^jai»T'3fe<^rSffe»te ( 'J y^'tt) 03K^{ct' 

-ix^^^n. i^')yY'}:^)V\yyX5\,zxm-h. 

mm\.zii \^x\x^<r>tt Bg^ff 3i£^ottffiT-ftfai-r 
ifijffi (RitM) 6 atjaaumi: LT^fi^-t-S. ^LX 

7t«|6)t5 6 X'iilti]^ Lf^7tm<4^«3t^* liitLX 
4'^EPB:fri6] (±^:^(6i) (c^S^LTv^S, iix 

I.ZI mmnm:hmit¥yjm8±.^zmmim^'<i 

[0026] »:{Cb'-A^?^S-C3tli^g*-'^ailtL 

tzm.i^^^<m^^z\^-j>Mmh^mz-:>\^xm 
2^m^xwmfh. 

[00 27] m2\,zii^^X\i}M(r)M<^m'WV-^\ 

t-i^^WiLfzimt^^') >^~'?'-i^yX2{,zky)m-'€ 
m.iz^^ix. mu^3izi^^(^mmm(0:k^ 

commn(r>ii(^-:>^l,zX^XTit'y hgco«?^>ol= 
t.^^L tzxiti -/hm^'^^Xoizlfzh <DX'h . 

^QfcAItt, i^liO|5|ST3K^«^^9tecj:')Alt¥ff 

mb^h-^tzVk. w.Mmzmfi'^tzmii.^2<;)mvx 

m^ixh. ;c^^, micoin]W3e^s^9tsg2i7)iBiifi^ 
1 0 b (r)Wimmm(mn.t3m^ii^~-t^^ 
m-m t>C:>m^^ixhm.cr)^^mMii^msm\iz 
vc^xmm^Wi<^j:hW§^ ( ')yym <r)m.bts: 
I.O i^. msimzit'<-x^mm^i<^j:h%mm 

[0028] L:iX'^i(r)mfx%^m=F9<D^i<^mtix 
m- {^m) 1 1 tii2oiHi*f3E^s^ 1 o<7)ig2co 
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[0029] :mmmizmtm 

ffl^±l#->TV^^^V^. n-oXmS (A) . (B) fc^t J: 

< . mtiim^mt!rm'x%:^^mii+^i,zm-r 
[0030] wi>z:mimmx'iim i comm- 1 1 <r> 



Bt/T^ti 0 izm^m&K tiztizx-yxmit 
m2cr,minmm9 . i ot:mmx±< m-m^m 

[00311 (kizM^mm^mifxmmth. 02 1 

i5^^xmmzh-Ammw::m<r>^(r>\i:-i.m^ 

iHK mUi9i-Bbi^<i> 6 mm ^ ©^aA^fli. 2 mmCOR'D 

mm^-timi. m2miir^^m^9 . i oco^ 

Pi2rt fc-t-So b = 6mm, a = 2mmT$.l>W, b 

{i04Inm<ot'-At-f-s^^^^*^'*s. -eco^. 

[003 2] iJi:(lSPit$rl 0. Ommt L;^^:^. 0 

[00331 
[Stl] 



.= tan-i(f|) = tan-»(f.^) = 16. TOdeg 



i:5r§o V-if&:i5:A = 6 7 5nmfc-r&fc. tS^b* 
>yf-P«Ps i n^=mA ( mJ4^, 2|s|lifeJgS-Ct4 
m=l ) J:»5 

P = mA/s i n^=l . 0675/sin(5. 7 
1 ) =6. 78i*m 

fc^rl.. Xl&?JId{± (n-1 ) d = LAJ:On=l. 
51633, L=lt^Sfc, 
d=l. 313jum 

[ 0 0 3 4 1 CO J: a t=*IIJfe?^®T-{i±i*<o*n< ^ 

frl— iflfc3tfflif6lll6fc(7)^£7)3tg§4'{C|IK m20 

9,10 ^ h'- ASJ^a4 ^ ^ 
tt, $^2(r)mm±^m=i-9 . 1 Oll-C'«|6l§ix 

■f 1 ai»f L^c3em$:^«Wfc h'- ASJg-ri. C t {c 

% . mz\,m^ 1 , m2<nm^%^m=F 9 . 1 0 ^i^w 

[0035] [m2<7)Hm®] ll4{4*^BBc7)||MJg 
|5lil(cfc(,^TBfifeil2{c*L7tS«i:|3|-S«W4l^^9F 

[0036] :mmm^zh\,^xwm<r>mm&mi tm 
^j:hmi\^'-mmmmm-mi.m2<r>m% 

\,z\.xmL\^tzztx'h^. ^<r)mrmm.v-%mm 

tMmx\^h. 

[00 37] ip*>, nm,zii^vzAA\i\L-j^w&mL 
xh 0 , n-^mmz^ 1 , m 2 conijf^t^Si^co 

|gl, ll20IIItlftS^4 1 , 4 2^«■«^^t•C^^I.. C 



iOJ: 3 tch'-ASJg^g4 4 ^ffl^-rs ^ i: {C J; •) , * 
ll«feJ^)Bfcfc^^-r(4m 1 , m2c7)lHlJf1&f 4 1 . 4 2<7) 

[0038] [||30KJfeJg®] 05, 06, I17{4# 
^*IMBcO||JfeJ^®3c03Kai#a*>^b'-AS^SS 

x<r>tEmn'ji(rmwmmxh t , ust^fc i ^xmm 

[0039] ^ymm.\,zii\^xim.<r)mmm. 1 
^ri.jfii±b'-ASj^a^ffiBg-ri.igi, m2<Dmtfr^ 
^m^uzmm (mam*)) miftiztxhi. 

mxh zixizx*) mwkm:mx . 

[0040] BP*>, 05, 06, 07CCi5V^T23{4g5 

mtiimcomxii/mm<7MmmLxti 
m-ti<7)m±Lx^^i. 

[0041] *llit?B®{CfcV^-C05T'{±geOgE**23 

mmtxa*). mix'iimtf^^bcD^^mmz 
mmix\.^i., ztihiij</t-:^f\^^j:mamx^^ 

[00421 3|5|SSfeJ^!®tl4C:<0 J: 3 t±^cO*D<IIB!> 

W=5rgJ'9SS«2 3*^l, ^2cO(ll!)f3K^5gi^9, 10 
UzWi.m .1 1 {c J: 0 , 7 ^r7fe*WJSit/c^»:5:l. 

[0043] i^, *||J|»^lci3V^T{4a'J^-;?-l- 

yx2 1 \i-AmB^fi5 4t<D^com'^izmmm 
mmi tnmizmmsimix\>^ii}<. ±.B<^m 
mm:mm2 3X'+m^mmx^i^j:i^WLm 



[00441 iw.AcnwsBm'] m8\f^^wmm 
®4 ff^m.^mi'h'^-j^mmm.t T<r>tEm^<m 

[0045] :^imw.zii>'^xmm(^mmm i tm 

mmi mmmx't)*) . zinzx<omm^j:m^mx^^ 
I. 

[ 0 0 4 6 ] in*) , mMizHK^X 8 4 «h'-A^#S 

x'h'o.mi c^mvfyt^m'F 1 9 1 is 2 comi^at^^^ 

20t^WL, i^mic^llHffTK^*^ 1 gjin'j;^-:? 

cr>m^m^m^ 2 0 {isig 1 cominm^m^F 1 9 -c-MfS] 

^iU::m.im^^<^WmtlX\'^l, ZcoXo^z 

h'-Am^m 4 srfli^^i. ztizx^. ^mmmm 
xim^mm<^m^xii/mmmmzA.^x^^ 

mzmmLx\<^h, 

[ 0 0 4 7 ] w^>, m^^mtmmizii\.^x^<nm 
mwnz^x 0 izx^mmMm^iPim.k t , m 

[0048] *ll W«T'{iaS<7)3e^^i: (±M^ 0 . 
^1, ®2(^[Iltlf*^fg^l 9, 2 0cOliS^t"-yf-i&tt 

mtx^^h. zcTiXd^z^cojmmnco^mzm. 

m^j:^mmiZ}:i}fX'^l, 
[004 9] ^M=S:*^'^>. m8iz^.UzWHzi>^^m 

mtisx^mmnx'Mttimmm. m^tim 
mx'VimmFim<r>m^<^m^^h^t^t{oixh, z 

ZX'{iikXcrm^'^irtt,Z'0\,^xmmt^j:\\ Ztilo 
[0050] 
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^=mTmm^iiimt:-Bimibt^i>i> i 0 izm 
^i. m^m^m'hiiim-immm^z\i'~M.m 

$-/h$<t. i)^'^m,^mm^miz$itxm^j:mmi: 
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[HI] ^mrnmm 1 mmm 
[021 :^^mcr>mimm 1 <o±mm<7ismmm 
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